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DETAILED ACTION 

This office action is in response to the after-final interview, held 01/22/2008, and 
remarks filed on 02/15/2008. In view thereof, the 35 USC 102 rejections under Liebchen 
et al. are withdrawn. However, this application is not in condition for allowance in 
consideration of the 35 USC 103 rejections detailed below. Claims 1-7 and 10-11 are 
pending. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 1-7 and 10-11 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

3. In claims 1 and 10, the phrase "of a predetermined order" in "creating an 
interference map of a predetermined order" renders the claim indefinite because the 
phrase fails to distinctly identify an order with respect to what, i.e., 
criticality/size/difficulty/light intensity? 

4. Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 

5. Claims 2-6 and 1 1 are rejected for their dependency on rejected base claims 1 
and 10, respectively. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-7 and 10-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,263,299 to Aleshin et al. (Aleshin) in view of: 

US Pub. No. 2002/0062206 to Liebchen (Liebchen). 

8. Pursuant to claim 1 and similarly recited claim 10, Aleshin teaches: 
representing at least one resolvable feature of a mask to be printed on the 

substrate (Column 5, lines 1-2; Column 8, lines 28-32) by at least one impulse function 
(Column 5, lines 5-18; Column 14, lines 51-55); 

creating an interference map of an interference map of a predetermined order 
(Column 4, lines 61-63; FIG. 4, 8) based on the at least one impulse function and a 
Hopkins model (Column 5, lines 5-18); and 

a program product, machine readable medium, and programmable computer 
(FIG. 10). 

9. Although Aleshin teaches a Hopkins model is utilized in the generation of an 
aerial image (Column 5, lines 5-18), Aleshin does not explicitly teach the TCC 
function itself. 

10. Liebchen teaches the Hopkins model is a two-dimensional by two-dimensional 
transmission cross coefficient function which captures all the effects of the lithographic 
projection apparatus (Paragraph 0009) including illumination pupil and projection pupil 
(Paragraphs 0007, 0009; FIG. 1A). 

11. It would have been obvious to one of ordinary skill in the art at the time of the 
applicant's invention to have utilized the TCC function of Liebchen (Paragraphs 0007- 
0009, FIG. 1A) in order to: 
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a. more fully detail the composition of the Hopkins model utilized by several 
commercially available products that calculate aerial images (Liebchen: 
Paragraphs 0008-0009); 

b. maintain a reasonable degree of accuracy ((Liebchen: Paragraph 001 0) 

c. implement performing image formation analysis in the frequency space in 
order to deal with the pupil function of the imaging system (Liebchen: 
Paragraph 0007); and 

d. overcome the necessity to superimpose and add the effect of each 
individual illumination source that makes up the partially coherent source 
(Liebchen: Paragraph 0009). 

12. Pursuant to claim 2 and similarly recited claim 1 1 , placing an assist feature in the 
mask corresponding to the areas of destructive interference map (Liebchen: Paragraph 
0254; Aleshin: Column 4, lines 9-15). 

1 3. Pursuant to claim 3, wherein the assist feature is non-resolvable (Liebchen: 
Paragraph 0254; Aleshin: Column 4, lines 9-15). 

14. Pursuant to claim 4, wherein the interference map models light intensity incident 
on the substrate (Liebchen: Paragraphs 0003, 0017; Aleshin: Column 4, lines 52-67). 

1 5. Pursuant to claim 5, further comprising placing at least one assist feature on an 
area of the mask (Liebchen: Paragraph 0254; Aleshin: Column 4, lines 9-15) 
corresponding to an area on the interference map having a light intensity of a 
predetermined level (Liebchen: Paragraphs 0001, 0003, 0212, 0240, 0251, 0253-0254) 
corresponding to the areas of destructive interference (Liebchen: Paragraphs 0001, 
0003, 0243). 

16. Pursuant to claim 6, wherein the predetermined level corresponds to a resolvable 
light intensity (Liebchen: Paragraphs 0001, 0003, 0254; Aleshin: Column 4, lines 9-15). 

17. Pursuant to Claim 7, wherein the interference map represents change in light 
intensity incident on the substrate (Liebchen: Paragraphs 0001, 0003, 0017; Aleshin: 
Column 4, lines 52-67). 
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Conclusion 

18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SURESH MEMULA whose telephone number is 
(571)272-8046. The examiner can normally be reached on Monday-Friday 8:00-4:30. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

19. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Suresh Memula 
Art Unit 2825 
March 3, 2008 

/Paul Dinh/ 

Primary Examiner, Art Unit 2825 



